The title compound, sodium trimagnesium bis(hydrogen phosphate) phosphate, was obtained under hydrothermal conditions. In the crystal, two types of [MgO 6 ] octahedra, one with point group symmetry 2, share edges to build chains extending parallel to [101]. These chains are linked together by two kinds of phosphate tetrahedra, HPO 4 and PO 4 , the latter with point group symmetry 2. The three-dimensional framework delimits two different types of channels extending along [001]. One channel hosts the Na + cations (site symmetry 2) surrounded by eight O atoms, with Na-O bond lengths varying between 2.2974 (13) and 2.922 (2) Å . The OH group of the HPO 4 tetrahedron points into the other type of channel and exhibits a strong hydrogen bond to an O atom of the PO 4 tetrahedron on the opposite side.
Chemical context
By means of hydrothermal processes (Demazeau, 2008; Yoshimura & Byrappa, 2008) , we have previously succeeded in the isolation of the mixed-valence manganese phosphates MMn (Assani et al., 2013; Alhakmi et al., 2013a,b) . In addition, within the pseudo-ternary systems Ag 2 O-MO-P 2 O 5 , hydrothermal syntheses have allowed us to obtain other -CrPO 4 isotype phosphates, viz. Ag 2 M 3 (HPO 4 )(PO 4 ) 2 (M = Co, Ni) while AgMg 3 (HPO 4 ) 2 (PO 4 ) is found to adopt the alluaudite structure type (Assani et al., 2011a,b,c) . Other hydrothermally grown phosphates with the alluaudite structure include AgCo 3 (HPO 4 ) 2 (PO 4 ) (Guesmi & Driss, 2002) , AgNi 3 (HPO 4 ) 2 (PO 4 ) (Ben Smail & Jouini, 2002) , AMn 3 (HPO 4 ) 2 (PO 4 ) (A = Na, Ag) (Leroux et al., 1995a,b) and NaCo 3 (HPO 4 ) 2 (PO 4 ) (Lii & Shih, 1994) . Phosphates belonging to either the -CrPO 4 or alluaudite structure type or derivatives thereof are still in the focus of research owing to their promising applications as battery materials (Trad et al., 2010; Essehli et al., 2015a,b; Huang et al., 2015) .
The crystal structures of alluaudite-type phosphates exhibit channels in which the monovalent cations are localized. Indeed, this is strongly required for conductivity properties. The crystal structure of alluaudite can be formulated by the general formula (A1)(A2)(M1)(M2) 2 (PO 4 ) 3 , (Moore & Ito, 1979) . The two A sites can be occupied by either mono-or divalent medium-sized cations while the two M cationic sites correspond to an octahedral environment generally occupied by transition metal cations. On the basis of literature research, it has been shown that the hydrothermal process allows, in general, stoechiometric phases to be obtained while solid-state reactions give rather a statistical distribution of cations on either the A or M sites, leading to non-stoechiometric compounds (Bouraima et al., 2015; Khmiyas et al., 2015) .
In line with our focus of interest, we hydrothermally synthesized the compound NaMg 3 (PO 4 )(HPO 4 ) 2 and report here its crystal structure.
Structural commentary
The principal building units of the allaudite structure of the title compound are represented in Fig. 1 . The three atoms Mg1, Na1 and P1 are located on a twofold rotation axis (Wyckoff position 4e). Selected interatomic distances are compiled in Table 1 . The three-dimensional framework of this structure consists of kinked chains of edge-sharing MgO 6 octahedra running parallel to [101] . The chains are held together by regular P1O 4 phosphate groups, forming sheets perpendicular to [010] , as shown in Fig. 2 . The stacked sheets delimit two types of channels along [001] . One of the channels is occupied by Na + cations surrounded by eight oxygen atoms (Table 1) , whereas the second channel contains the hydrogen atoms of the HP2O 4 tetrahedra, as shown in Fig. 3 . They form strong hydrogen bonds ( The principal building units in the structure of the title compound. Displacement ellipsoids are drawn at the 50% probability level. A sheet resulting from the linkage of kinked chains via vertices of PO 4 tetrahedra. Table 2 Hydrogen-bond geometry (Å , ).
Figure 3 
Synthesis and crystallization
Colourless parallelepiped-shaped crystals of the title compound were grown under hydrothermal conditions, starting from a mixture of Na 4 P 2 O 7 Á10H 2 O, MgO and H 3 PO 4 (85 wt%) in the molar ratio Na 4 P 2 O 7 Á10H 2 O:MgO:H 3 PO 4 = 1:3:3. The hydrothermal reaction was conducted in a 23 ml Teflon-lined autoclave, filled to 50% with distilled water and under autogenous pressure at 483 K for four days.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . The minimum and maximum electron densities are located 0.71 and 0.17 Å from O5 and H4, respectively. The O-bound H atom was initially located in a difference map and refined with an O-H distance restraint of 0.93 Å , and with U iso (H) = 1.5U eq (O). Sheldrick, 2015) , ORTEP-3 for Windows (Farrugia, 2012) . DIAMOND (Brandenburg, 2006) and publCIF (Westrip, 2010) . (Farrugia, 2012) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
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Sodium trimagnesium bis(hydrogen phosphate) phosphate
Crystal data Symmetry codes: (i) x−1/2, −y+1/2, z−1/2; (ii) −x+1/2, −y+1/2, −z+1; (iii) x, −y+1, z−1/2; (iv) −x, −y+1, −z+1; (v) −x, y, −z+1/2; (vi) −x+1/2, y+1/2, −z+1/2; (vii) x, −y+1, z+1/2; (viii) −x+1/2, −y+3/2, −z+1; (ix) −x+1, y, −z+3/2; (x) −x+1, −y+1, −z+1; (xi) x+1/2, −y+3/2, z+1/2.
